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ABSTRACT: 

This invention provides an imaging agent which comprises a 
polypeptide 

labeled with an imageable marker, such polypeptide having- an 
amino acid 

sequence substantially present in the fibrin binding domain of 
naturally-occurring human fibronectin and being capable of 
binding to fibrin. 

The invention further provides a method wherein the imaging agent 
is used for 

imaging a fibrin-containing substance, i.e., a thrombus or 
atherosclerotic 

plaque. Further provided are plasmids for expression of 
polypeptides having an . 

amino acid sequence substantially present in the fibrin binding 
domain of 

naturally-occurring human fibronectin and being capable of 
. binding to fibrin, 
hosts containing these plasmids, methods of producing the 
polypeptides, methods 

of treatment using the polypeptides, and methods of recovering, 
refolding and 

reoxidizing the polypeptides. The invention also provides for 
purified 

polypeptides substantially free of other substances of human 
origin which have 

an amino acid sequence substantially present in the fibrin 
binding domain of 

naturally-occurring human fibronectin and which are capable of 
binding to 
fibrin . 
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CLAIMS : 

What is claimed is: 



1 . An imaging agent which comprises a polypeptide labeled with 
an imageable 

marker, wherein the polypeptide is a 12 kD polypeptide 
corresponding to an 

amino acid sequence present in the fibrin binding domain of 
naturally-occurring 

human fibronectin and having the amino acid sequence of amino 
acids 1-109 as 

shown in FIG, 1 and being capable of binding to fibrin. 

2. A composition comprising an effective imaging amount of the 
imaging agent 

of claim 1 and a physiologically acceptable carrier, 

3. An agent of claim 1, wherein the marker is a radioactive 
isotope, an 

element which is opaque to X-rays, or a paramagnetic ion. 

4. An agent of claim 3, wherein the marker is a radioactive 
isotope . 

5. An agent of claim 4, wherein the radioactive isotope is 
indium-Ill . 



6. An agent of claim 4, wherein the radioactive isotope is 
technetium- 99m, 



7. An agent of claim 4, wherein the radioactive isotope is 
iodine-123, 

iodine-125, iodine-131, krypton-81m, xenon-133, or gallium-67. 



8. A purified polypeptide substantially free of other substances 
of human 

origin wherein the polypeptide is a 12 kD polypeptide of amino 
acids 1-109 as 
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shown in FIG. 1 corresponding to an amino acid sequence present 
in the fibrin 

binding domain of naturally-occurring human fibronectin and being 
capable of 
binding to fibrin. 



9. A plasmid for expression of the polypeptide of claim 8 
comprising DNA 

encoding the polypeptide and DNA encoding suitable regulatory 
elements 

positioned relative to the DNA encoding the polypeptide so as to 
effect 

expression of the polypeptide in a suitable host cell. 

10. A plasmid according to claim 9 designated pFN 196-2 and 
deposited in 

escherichia coli strain A4255 under ATCC Accession No. 63328. 



11. A cell which comprises the plasmid of claim 9. 



12. A bacterial cell according to claim 11, 



13. An Escherichia coli cell according to claim 12. 

14. An Escherichia coli cell according to claim 13, wherein the 
plasmid is 

designated pFN 196-2 and wherein the cell is deposited under ATCC 

Acession No. 

68328. 



15. A method of producing a 12 kD polypeptide fragment 
corresponding to an 

amino acid sequence present in the fibrin binding domain of 
naturally-occurring 

human fibronectin which comprises culturing a cell according to 
claim 11 so 

that the DNA directs expression of the polypeptide and the cell 
expressed the 

polypeptide and recovering from the cell the polypeptide so 
expressed . 
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ABSTRACT: 

This invention provides an imaging agent which comprises a 
polypeptide 

labeled with an imageable marker^ such polypeptide having an 
amino acid 

sequence substantially present in the fibrin binding domain of 
naturally-occurring human fibronectin and being capable of 
binding to fibrin. 

The invention further provides a method wherein the imaging agent 
is used for 

imaging a fibrin-containing substance, i.e., a thrombus or 
atherosclerotic 

plaque. Further provided are plasmids for expression of 
polypeptides having an 

amino acid sequence substantially present in the fibrin binding 
domain of 

naturally-occurring human fibronectin and being capable of 
binding to fibrin, 

hosts containing these plasmids, methods of producing the 
polypeptides, methods 

of treatment using the polypeptides, and methods of recovering, 
refolding and 

reoxidizing the polypeptides. The invention also provides for 
purified 

polypeptides substantially free of other substances of human • 
origin which have 
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binding domain of 
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8 Claims, 98 Drawing figures 



CLAIMS : 

What is claimed is: 

1. A method for imaging a fibrin-containing substance which 
comprises 

contacting the fibrin-containing substance to be imaged with an 
imaging agent 

under conditions such that the imaging agent binds to fibrin in 
the 

fibrin-containing substance, 



imaging bound imaging agent, and 

thereby imaging the fibrin-containing substance, 

wherein the imaging agent comprises a polypeptide labeled with an 

imageable 

marker, 

wherein the polypeptide is a 12 kD polypeptide corresponding to 
an amino acid 

sequence present in the fibrin binding domain of 
naturally-occurring human 

fibronectin and comprising the amino acid sequence of amino acids 
1-109 as 

shown in FIG. 1. 



2. A method of claim 1, wherein the fibrin-containing substance 
is a thrombus. 



3. A method of claim 1, wherein the fibrin-containing substance 
is 

atherosclerotic plaque. 

4. The method according to claim 1 wherein the fibrin-containing 
substance is 

within blood vessels of a subject and wherein contacting is 
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performed by 

administering the imaging agent contained in a suitable carrier 
to the subject 

under conditions permitting the imaging agent to enter the blood 

vessels of the 

subject. 



5. A method of claim 4, wherein the fibrin-containing substance 
is a thrombus. 



6. A method of claim 4, wherein the fibrin-containing substance 
is 

atherosclerotic plaque. 



7. A method of claim 1, wherein the marker is a radioactive 
isotope, an 

element which is opaque to X-rays, or a paramagnetic ion. 

8. A method of claim 1, wherein the imaging is carried out using 
a gamma 

camera. 
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CLAIMS : 

What is claimed is: 

1. A method for imaging a fibrin-containing substance which comprises 
contacting the fibrin-containing substance to be imaged with an imaging agent under 
conditions such that the imaging agent binds to fibrin in the fibrin-containing 
substance, 

imaging bound imaging agent, and 

thereby imaging the fibrin-containing substance, 

wherein the imaging agent comprises a polypeptide labeled with an imageable marker, 
wherein the polypeptide is a 12 kD polypeptide corresponding to an amino acid sequence 
present in the fibrin binding domain of naturally-occurring human fibronectin and 
comprising the amino acid sequence of amino acids 1-109 as shown in FIG. 1. 

2. A method of claim 1, wherein the fibrin-containing substance is a thrombus. 

3. A method of claim 1, wherein the fibrin-containing substance is atherosclerotic 
plaque . 

4. The method according to claim 1 wherein the fibrin-containing substance is within 
blood vessels of a subject and wherein contacting is performed by administering the 
imaging agent contained in a suitable carrier to the subject under conditions permitting 
the imaging agent to enter the blood vessels of the subject. 

5. A method of claim 4, wherein the fibrin-containing substance is a thrombus. 

6. A method of claim 4, wherein the fibrin-containing substance is atherosclerotic 
plaque . 

7. A method of claim 1, wherein the marker is a radioactive isotope, an element which is 
opaque to X-rays, or a paramagnetic ion. 

8. A method of claim 1, wherein the imaging is carried out using a gamma camera. 
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What is claimed is: 

1. An imaging agent which comprises a polypeptide labeled with an imageable marker, 
wherein the polypeptide is a 12 kD polypeptide corresponding to an amino acid sequence 
present in the fibrin binding domain of naturally-occurring human fibronectin and having 
the amino acid sequence of amino acids 1-109 as shown in FIG. 1 and being capable of 
binding to fibrin, 

2. A composition comprising an effective imaging amount of the imaging agent of claim 1 
and a physiologically acceptable carrier. 

3. An agent of claim 1, wherein the marker is. a radioactive isotope, an element which is 
opaque to X-rays, or a paramagnetic ion. 

4. An agent of claim 3, wherein the marker is a radioactive isotope. 

5. An agent of claim 4, wherein the radioactive isotope is indium- 111. 

6. An agent of claim 4, wherein the radioactive isotope is technetium- 99m . 

7. An agent of claim 4, wherein the radioactive isotope is iodine-123, iodine-125, 
iodine-131, krypton-81m, xenon-133, or gallium-67. 

8. A purified polypeptide substantially free of other substances of human origin wherein 
the polypeptide is a 12 kD polypeptide of amino acids 1-109 as shown in FIG. 1 
corresponding to an amino acid sequence present in the fibrin binding domain of 
naturally-occurring human fibronectin and being capable of binding to fibrin. 

9. A plasmid for expression of the polypeptide of claim 8 comprising DNA encoding the 
polypeptide and DNA encoding suitable regulatory elements positioned relative to the DNA 
encoding the polypeptide so as to effect expression of the polypeptide in a suitable host 
cell. 

10. A plasmid according to claim 9 designated pFN 196-2 and deposited in escherichia coli 
strain A4255 under ATCC Accession No. 63328. 

11 . A cell which comprises the plasmid of claim 9 . 

12 . A bacterial cell according to claim 11 . 

13. An Escherichia coli cell according to claim 12. 

14. An Escherichia coli cell according to claim 13, wherein the plasmid is designated pFN 
196-2 and wherein the cell is deposited under ATCC Acession No. 68328. 

15. A method of producing a 12 kD polypeptide fragment corresponding to an amino acid 
sequence present in the fibrin binding domain of naturally-occurring human fibronectin 
which comprises culturing a cell according to claim 11 so that the DNA directs expression 
of the polypeptide and the cell expressed the polypeptide and recovering from the cell 
the polypeptide so expressed. 
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